THE SAME CLAIM 
BUT HAVE EXAMINERS' HANDWRITING ON IT 



CLAIMS 

1. A method for obtaining transgenic plants having an increased capacity to 
synthesize, to accumulate and to exude organic acids, by integration into their genome of a 

recombinant heterologous DNA molecule encoding enzymes that synthesize organic acids, 

t t 

involving the following steps: 

(a) preparation of a recombinant heterologous DNA molecule encoding one or more 
genes for enzymes that synthesize organic acids, linked to a promoter sequence 
functional in plants, and tjo^^a^^ns^^ sequence 
functional in plants; 



i3 

"^z. (b) the transformation of plant cells with the recombinant DNA molecule, and 

'"'4 / (c)\ the regeneration of transgenic plants starting from transformed cells, or of seeds 

\^ frortrplants obtamed from these transformed cells, for one or several generations, 

J;^ wherein the genetic information of these transformed cells, includes the 

'iO recombinant DNA molecule coding for enzymes that synthesize organic acids. 

2. The method according to .claim. 1, in which the recombinant DNA molecule 
comprises one or more microbial genes coding for. enzymes that synthesize organic acids. 
W \ 3. The method according to claim 1, wherein the recombinant DNA molecule 

K I^tU/^^^^P^^^^^ a gene of plant origin coding for an enzyme that synthesizes organic acids. 

(t)^ 4. The method according to claim 1, wherein the reeombinant DNA molecule 

'^^Srt^C.LM^'^coniprf^ a gene of animal origin coding for an enzyme that synthesizes organic acids. 

5. The method according to claim 2, wherein the recombinant DNA molecule 
{jx.^ comprises one or more bacterial genes that code for an enzyme that synthesizes organic acids. 

6. The method according to claim 1, wherein the recombinant molecule comprises a 
1^^^ gene that codes for the enzyme Citrate Synthase. 

yi^^^::^'''^^ niethod according to claim 1, wherein the recombinant molecule comprises a 

' ' gene-tnat codes for the enzyme Malate dehydrogena se. 
I uc 2i 8. The method according to claim 1, wherein the enzyme that synthesizes organic 

acids is located in the cytoplasm. 
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9. The method according to claim 1, wherein the enzyme that synthesizes organic 
^Cj'lQ^^^^^ is located in chloroplasts. 

10. The method according to claim 1, wherein the enzyme that synthesizes organic 
-^-^^^^^^^^^ids is located in the mitochondria. 

11. The method according to claim 5, wherein the recombinant molecule comprises a 

|0> 

gene of Pseudomonas aerugmosa that codes for Citrate Synthase. 



12. The method according to claim 1, wherein the transcription termination sequence 
'P -P" is the transcription termination sequence of the Nopaline Synthetase gene. 

/ . 13. The method according to claim 2, wherein the transcription termination sequence 

5 d^'^XS^ transcription termination sequence of the Nopaline Synthetase gene. 
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14. The method according to claim 3, wherein the transcription termination sequence 
ik^tho transcription termination sequence of the Nopaline Synthetase gene. 



1 0-^ 15. The method according to clain i 4, wherein the transcription termination sequence 

I jvU/U^is the transcription termination sequence of the Nopaline Synthetase gene. 

h s 1 16. The method according to claim 5, wherein the transcription termination sequence 
^3 //(j^^ transcription termination sequence of the Nopaline Synthetase gene. 

y^j^ 17. The method according to claim 6, wherein the transcription termination sequence 

^[gj^is.the transcription termination sequence of the Nopaline Synthetase gene. 

l^^^^SS 18. The method according to claimJL wherein the transcription termination sequence 
-^jJ^jA^^^ th^ transcription termination sequence of the Nopaline Synthetase gene. 

f OX^ 19. The method according to claim S, wherein the transcription termination sequence 

^^^^JU\Js the transcription termination sequence of the Nopaline Synthetase gene. 

20. The method according to cla im 9, wherein the transcription termination sequence 
is the transcription termination sequence of the Nopaline Synthetase gene. 



' 21. The method according to claim 10, wherein the transcription termination 
t (y itigH^^^^^"^^ transcription termination sequence of the Nopaline Synthetase gene. 

(Ox 22. The method according to claim 1, wherein the promoter is a constitutive 
^^^^^"^■^-^romoter. 

] 0 ^ 23. The method according to claim 2, wherein the promoter is a constitutive 
^^l^lg^romoter. 

I 24. The method according to claim 3, wherein the promoter is a constitutive 

-^^^kl^promoter. 

Ci 1 03 25. The method according to clai m 4^ w herein the promoter is a constitutive 
lAh^-^^^'^^^^mnot^ 

m 

in J Ol^ 26. The method according to claim 5, wherein the promoter is a constitutive 
promoter. 

|y 27. The method according to claim 6, wherein the promoter is a constitutive 

fit ^^promoter 
n id 




28. The method according to claim 7, wherein the promoter is a constitutive 
^"^^^^ promoter. 

Q 29. The method according to claim 8, wherein the promoter is a constitutive 
promoter. 

I ^ 30. The method according to clairnO^ wherein the promoter is a constitutive 

I (Jj> 3 1 . The method according to claim VOrwherein the promoter is a constitutive 



romoter. 



32. The method according to claim 1, wherein the promoter is a root-specific 
promoter. 

33. The method according to claim 2, wherein the promoter is a root-specific 
J promoter. 

-\^K^k'r^4^ The method according to claim 3, wherein the promoter is a root-specific 
promoter. 

-hSi( 00/71^3^5. The method according to claim 4, wherein the promoter is a root-specific 
promoter. 

36. The method according to claim 5, wherein the promoter is a root-specific 

promoter. ' 
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37. The method according to claim 6, wherein the promoter is a root-specific 
promoter. 

1 7 ITZrP^b/ method according to claim 7, wherein the promoter is a root-specific 



ni *-f^promoter. 

39. The method according to claim 8, wherein the promoter is a root-specific 
promoter. 

J / A 40. The method according to claim 9, wherein the promoter is a root-specific 
promoter. 

-■^(^1^ 41 . The method according to claim 10, wherein the promoter is a root-specific 
^ promo^r 

f O ^ method according to claim 1, wherein the promoter is a promoter inducible 

A; by stress caused by low Phosphate availability. 



43. The method according to claim 2, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

^^|aa— 44. The method according to claim 3, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

^ ^jL^"^^^^^^ method according to claim 4, wherein the promoter is a promoter inducible 

by stress caused by low Phosphate availability. 



46. The method according to claim 5, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

47. The method according to claim 6, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

^JTJ 2j2^l^^i^ niethod according to claim 7, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

49. The method according to claim 8, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availabihty. 

^^^^^^^jj^50. The method according to claim 9, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 
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^5 1 . The method according to claim 10, wherein the promoter is a promoter inducible 
by stress caused by low Phosphate availability. 

52. The method according to claim 1, wherein the promoter is a promoter inducible 




^y stress caused by low Iron availability. 

53. The method according to claim 2, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 




^ 54. The method according to claim 3, wherein the promoter is a promoter inducible 

^^s caused by low Iron availability. 

^! j^yv*-*--^^* method according to claim 4, wherein the promoter is a promoter inducible 

by stress caused by low Iron availability. 

56. The method according to claim 5, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 

57. The method according to claim 6, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 

-^tB^ IjiJ^ — 

58. The method according to claim 7, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 
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59. The method according to claim 8, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 

60. The method according to claim 9, wherein the promoter is a promoter inducible 
by stress caused by low Iron availability. 



61. The method according to claim 10, wherein the promoter is a promoter inducible 



by stress caused by low Iron availability. 



^q2^ 62. The method according to claim 1 , wherein the promoter is the 35S promoter of 
the cauliflower mosaic virus. 



63. The method according to claim 2, wherein the promoter is the 35S promoter of 
th^auliflower mosaic virus. 




64. The method according to claujiS^wherein the promoter is the 35S promoter of 



( the cauliflower mosaic virus. 
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I 65. The method according to claim 4, wherein the promoter is the 35S promoter of 

^ 0^ the cauUflower mosaic virus. """"^ 

66. The method according to claim 5, wherein the promoter is the 35S promoter of 
the cauliflower mosaic virus. 




J 67. The method according to claim 6, wherein the promoter is the 35S promoter of 

the cauliflower mosaic virus. 

68. The method according to claim 7, wherein the promoter is the 35S promoter of 
i /=r? the cauliflower mosaic virus. 

69. The method according to claim 8, wherein the promoter is the 35S promoter of 
cauliflower mosaic virus. 



13 The method according to claim 9, wherein the promoter is the 35S promoter of 

' ^1^4 ^'^the cauliflower mosaic virus. 

-y^ / o^ 71. The method according to claim 10, wherein the promoter is the 35S promoter of 

" the cauliflower mosaic virus. 




72. The method according to claim 9, wherein the recombinant molecule comprises a 
signal peptide sequence to direct a heterologous enzyme that synthesizes organic acids to the 
/^^hloroplast or the mitochondria of the transgenic cells. 

/'^^ ^ The method according to claim 10, wherein the recombinant molecule comprises 

^ ^ a signal peptide sequence to direct a heterologous enzyme that synthesizes organic acids to the 




chloroplast or the mitochondria of the transgenic cells. 



I 74. A recombinant heterologous DNA molecule comprising one or more genes that 

code for enzymes that synthesize organic acids, functionally linked to a promoter sequence 
functional in plants, and to a transcription termination/polyadenylation sequence functional in 



plants. 




75. The recombinant DNA molecule according to claim 74, wherein the coding 
sequence for the enzyme that synthesizes organic acids, is from one or more microbial genes. 

/Q^ 76. The recombinant DNA molecule according to claim 74, wherein the coding 

s^^^^sequence for the enzyme that synthesizes organic acids is from a gene of plant origin. 

77. The recombinant DNA molecule according to claim 74, wherein the coding 
^^-t^^y^^^^^^^^^ for the enzyme that synthesizes organic acids is from a gene of animal origin. 

78. The recombinant DNA molecule according to claim 74, wherein the coding 
sequence for the enzyme that synthesizes organic acids, is from one or more bacterial genes. 

/ 79. The recombinant DNA molecule according to claim 74, wherein the gene that 

^^"codes for the enzyme that synthesizes organic acids is a gene that codes for the enzyme citrate 
synthase. 

80. The recombinant DNA molecule according to claim 74, wherein the gene that 
!rt ^ codes for the enzyme that synthesizes organic acids is a gene of Pseudomonas aeruginosa that 




\ . (.Q(jgg fQj. enzyme citrate synthase 



hT / 81. The recombinant DNA molecule according to claim 74, wherein the gene that 

^odes for-the enzyme that synthesizes organic acids is a gene that codes for the enzym e Mal ate 
de gfiydroger^ jg. <^ 

. 82. The recombinant DNA molecule according to claim 74, wherein the gene that 

codes for the enzyme that synthesizes organic acids is an enzyme that is located in the 
cytoplasm. 

83. The recombinant DNA molecule according to claim 74, wherein the gene that 
. codes for the enzyme that synthesizes organic acids is an enzyme that is located in the 
chloroplast. 




{ 0^ 84. The recombinant DNA molecule according to claim 74, wherein the promoter is a 



^ ^ constitutive promoter. 



root-specific promoter. 



vy / 1 ^85. The recombinant DNA molecule according to claim 74, wherein the promoter is a 




86. The recombinant DNA molecule according to claim 74, wherein the promoter is a 
^ jj~ promoter whose expression is inducible by stress caused by low phosphate availability. 

87. The recombinant DNA molecule according to claim 74, wherein the promoter is a 
promoter whose expression is inducible by stress caused by low iron availability. 




^88. The recombinant DNA molecule according to claim 74, wherein the promoter is 
the 35S promoter of the cauliflower mosaic virus. 

in 89. The recombinant DNA molecule according to claim 74 comprising a sequence 

^f^j^ that includes a transit peptide sequence for chloroplast or mitochondrial protein targeting in 

^3 / plants. 
Uh J 

?ij . ^^Qf 7 90. The recombinant DNA molecule according to claim 74, comprising a 
^<a*<transcription termination/polyadenylation sequence that is the transcription 
termination/polyadenylation sequence of the Nopaline Synthetase gene. 

^Q^^ The recombinant DNA molecule according to claim 74, as defmedln figure 1 . 

^^^L^ ^^""^^^^^^e^vec^^^ according to claim 74. 

93. Transgenic plants with increased capacity to synthesize, to accumulate and to 
/ exude organic acids by integration into their genome of a recombinant heterologous DNA 

^^^^ molecule as defined in claim 74. 

94. Transgenic plants with increased capacity to synthesize, to accumulate and to 
•< exude organic acids by integration into their genome of a recombinant heterologous DNA 

molecule as defined in claim 75. 




95. Transgenic plants with increased capacity to synthesize, to accumulate and to 
x^xude organic acids by integration into their genome of a recombinant heterologous DNA 
molecule as defined in claim 76. 



96. Transgenic plants with increased capacity to synthesize, to accumulate and to 
^(y^ exude organic acids by integration into their genome of a recombinant heterologous DNA 
T^c ^ molecule as defined in claim 77. 

J 97. Transgenic plants with increased capacity to synthesize, to accumulate and to 

o^xude organic acids by integration into their genome of a recombinant heterologous DNA 




^:;molecule as defined in claim 78. 

s 



t 98. Transgenic plants with increased capacity to synthesize, to accumulate and to 
j^^ ^exu de organic acids by integration into their genome of a recombinant heterologous DNA 
in molecule as defined in claim 79. 



99. Transgenic plants with increased capacity to synthesize, to accumulate and to 

idee 

y^^^olecule as defined in claim 80. 



I?. ^=*^xude organic acids by integration into their genome of a recombinant heterologous DNA 



H 100. Transgenic plants with increased capacity to synthesize, to accumulate and to 

/ 0^ exude organic acids by integration into their genome of a recombinant heterologous DNA 
(_^^^^^^molecule as defined in claim 81. 

^ CPJ^ 101. Transgenic plants with increased capacity to synthesize, to accumulate and to 

^^^[^^^xude organic acids by integration into their genome of a recombinant heterologous DNA 
molecule as defined in claim 82. 

102. Transgenic plants with increased capacity to synthesize, to accumulate and to 
,^j3^^ude organic acids by integration into their genome of a recombinant heterologous DNA 
i^^t^^molecule as defined in claim 83. 

^^^^ 
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fO ^ Transgenic plants according to claim 93, tolerant to toxic concentrations of 




Aluminum. 
) 



/ Oq^ '^^^^l^^^^^^^ plants according to claim 93, havir^^^increa^ capacity to solubilize 

or accumulate phospb^e. 




I 0^ ^^V^ Transgenic plaht^according to claim 93, ha ving^ncreased 

or accumulate iron. 
13 to 





The transgenic plants according to claim 93, wherein the plant is a 




Transgenic plants accordingrbsdaim 93, requiringlTessfertilizer for their growth. 

P 11^ Transgenic plants according to claim yS^that dev^op better or have higfier 

Zi productivity in acid soils 

^onocotyledonous plant. 

Transgenic plants according to claim 93, wherein the plant is a dicotyledonous 

plant. 

, (()2^ 1 Transgenic plants according to claim 115, wherein the plant belongs to anyone of 
^" r)L. the families: Poaceae or Lileaceae. 

1^ Transgenic plants according to claim 117, wherein the plant belongs to anyone of 
the families: Leguminoseae, Solanaceae, Caricaceae or Cucurbitaceae. 

t20. Transgenic plants according to claim 116, wherein the plant belongs to any of the 
species: Triticum spp, Oryza sativa, Zea mays. Sorghum bicolor, Avena sativa or Saccharum 
officcianarum. 

\i3 

(O^ t^. Transgenic plants according to claim 1 17, wherein the plant belongs to any of the 

6^ N ^P^^^^^' Solanum tuberosum, Lycopersicum esculentum or Glycine max. 
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t32. Transgenic plants according to claim 1 v, wherein the plant is of the Nicotiana 

"t23^ Transgenic plants according to claim IS^, wherein the plant is of the Nicotiana 
J;abacum species. 

/ ^1^- Transgenic plants according to claim wherein the plant is of the Carica 

genus. 

// V) ^TZS. Transgenic plants according to claim 1^, wherein the plant is of the Carica 

papaya species. 

Q /O ^ ^26. Use of the transgenic plants according to claim 81 in acid soils. 

^t) "^^^ Use of the transgenic plants according to claim 81 in soils containing phosphates 
forms not available for the plant nutrition. 

r% ^ Use of the transgenic plants according to claim 81, for practice or cultivation 

rU A^i^^tems that use less fertilizer. 

Q . ^O'^ ^^9^ The transgenic seeds or any vegetative reproductive structure attainable from a 
^"^^"^^^^sgenic plant as defined in the claim 8 1 . 

>i=>< ^1-30: A transformed cell or protoplast transformed with the recombinant DNA molecule 
as defined in claim 74. 

( I'ST. A transformed cell or protoplast transformed with the recombinant DNA molecule 

as defined in claim 75. 

^ transformed cell or protoplast transformed with the recombinant DNA molecule 




^A. defined in claim 76. 

C(^^^ ^ transformed cell or protoplast transformed with the recombinant DNA molecule 

<r ^ as defined in claim 77. 




194. A transformed cell or protoplast transformed with the recombinant DNA molecule 



<!^^-^as defined in claim 78. 



A transformed cell or protoplast transformed with the recombinant DNA molecule 
^defined in claim 79. 

A transformed cell or protoplast transformed with the recombinant DNA molecule 
as defined in claim 80. 



^ ^rS^ A transformed cell or protoplast transformed with the recombinant DNA molecv 



defined in claim 81. 



„_i / I'S^, A transformed cell or protoplast transformed with the recombinant DNA molecule 

■- -4s defined in claim 82. 
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m * ^ QZ> ^ transformed cell or protoplast transformed with the recombinant DNA molecule 

'""iy^ J as defined in claim 83. 

:transfpftnedVith th/reiombinantDNAmolecul 




defined m claim 8 1 . 

""^ ^^3^ ^^'^ ^ transformed cell or protoplast transformed with the recombinant DNA molecule 
^^^^1^^ defined in claim 85. 

J / Jsv 

/ 0-^ r42r A transformed cell or protoplast transformed with the recombinant DNA molecule 

ftifj as defined in claim 86. 

1^. A transformed cell or protoplast transformed with the recombinant DNA molecule 
as defined in claim 87. 

^^44. A transformed cell or protoplast transformed with the recombinant DNA molecule 

/On 

as defined in claim 88. 




fe> ^ transformed cell or protoplast transformed with the recombinant DNA molecule 

* ,as defined in claim 89. 

\ <^i^Ctransformed cell or protoplast transformed with the recombinant DNA molecule 
as'defined in claim 90. 




